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1 . Claims 2, 3, 4, 36 and 37 are rejected under 35 U.S.C. 112, second paragraph, 
as being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 

Claim 2, lines 2-4, the phrase "each said interconnection is formed on the bottom 
surface of the corresponding recess in the insulating film" is vague and indefinite if claim 
1 discloses the at least one interconnection formed on the upper surface of the 
insulating film. Fig 1 only discloses the interconnection [8] is formed on the bottom 
surface of the recess [7] in the insulating film [5]. The interconnection [8] never formed 
on the upper surface of the insulating film in fig. 1 . 

Claim 3, lines 2-5, the phrase "each said recess in the insulating film has a pair of 
side surfaces, and a space is provided between each said at least one interconnection 
and the side surfaces of the at least one recess" is vague and indefinite if claim 1 
discloses the at least one interconnection formed on the upper surface of the insulating 
film. Fig 1 only discloses said recess [7] in the insulating film [5] has a pair of side 
surfaces, and a space is provided between said interconnection [8] and the side 
surfaces of the recess. In addition, the interconnection [8] is formed on the bottom 
surface of the recess [7] in the insulating film [5]. The interconnection [8] never formed 
on the upper surface of the insulating film in fig. 1 . 

Claim 4, lines 9-10, the phrase "the interconnections" is unclear whether it is being 
referred to the "at least one interconnection" of claim 1 . 

Claim 36, lines 18-21, the phrase "each said recess in the insulating film has a pair 
of side surfaces, and a space is provided between each said at least one 



Application/Control Number: 1 0/70Q, 1 36 Page 3 

Art Unit: 2811 

interconnection and the side surfaces of the at least one recess" is vague and indefinite 
if lines 12-13 of claim 36 discloses the at least one interconnection formed on the upper 
surface of the insulating film. Fig 1 only discloses said recess [7] in the insulating film 
[5] has a pair of side surfaces, and a space is provided between said interconnection [8] 
and the side surfaces of the recess. In addition, the interconnection [8] is formed on the 
bottom surface of the recess [7] in the insulating film [5], The interconnection [8] never 
formed on the upper surface of the insulating film in fig. 1 . 

Claim 37, lines 8-1 1 , the phrase "the protective film has a plurality of recessed 
surfaces in the recesses which are lower than an upper surface of the protective film" is 
vague and indefinite. Fig. 1 discloses the protective film [5] has a plurality of recesses 
and each of the recesses has a recess surface which is lower than an upper surface of 
the protective film [5]. Claim 37 should be rewrite as "the protective film has a plurality 
of recesses and each of the recesses has a recess surface which is lower than an 
upper surface of the protective film". 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

3. Claims 1, 3, 4, 12, 13, 36 and 37 are rejected under 35 U.S.C. 102(e) as being 
clearly anticipated by Kimura. 
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In regards to claim 1 , Kimura shows all the elements of the claimed invention in fig. 
1 . It is a semiconductor device, comprising: a semiconductor substrate [21] having a 
plurality of connecting pads [22] on one surface; an insulating film [24a, 24b] which is 
formed of a single layer [24] and covers said one surface of the semiconductor 
substrate, and which includes: (i) a plurality of holes (the area where wires [23] are 
formed) extending through the insulating film, each of the holes corresponding to one of 
the connecting pads [22], and (ii) at least one recess (the area between layer [24b]) 
extending partially through the insulating film such that a bottom surface of the recess is 
depressed with respect to an upper surface of the insulating film in a direction of 
thickness of the insulating film; and at least one interconnection (the lower portion of 
layer [26]) formed on the upper surface of the insulating film, each said at least one 
interconnection being connected to a corresponding one of the connecting pads through 
a corresponding one of the holes in the insulating film. 

In regards to claim 3, Kimura further discloses each said recess in the insulating film 
has a pair of side surfaces, and a space is provided between each said at least one 
interconnection and the side surfaces of the at least one recess. 

In regards to claim 4, Kimura further discloses the at least one interconnection 
comprises a connecting pad (the lower portion of layer [26]), and the semiconductor 
device further comprises: a bump electrode (the middle portion of layer [26]) formed on 
the connecting pad portion, and an encapsulating film [25] formed around the bump 
electrode and on the insulating film [24b] and the interconnections. 
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In regards to claim 12, Kimura inherently discloses the insulating film [24] is made of 
an organic resin because it is well known in the art that resin is an organic material. 

In regards to claim 13, Kimura further discloses the recess in the insulating film [24a, 
24b] has a depth which is not less than a thickness of the interconnection. 

In regards to claim 36, Kimura shows all the elements of the claimed invention in fig. 
1 . It is a semiconductor device, comprising: a semiconductor substrate [21] having a 
plurality of connecting pads [22] on one surface; an insulating film [24a, 24b] which 
covers said one surface of the semiconductor substrate, and which includes: (i) a 
plurality of holes (the area where wires [23] are formed) extending through the 
insulating film, each of the holes corresponding to one of the connecting pads [22], and 
(ii) at least one recess (the area between layer [24b]) extending partially through the 
insulating film such that a bottom surface of the recess is. depressed with respect to an 
upper surface of the insulating film in a direction of thickness of the insulating film; and 
at least one interconnection (the lower portion of layer [26]) formed on the upper surface 
of the insulating film, each said at least one interconnection being connected to a 
corresponding one of the connecting pads through a corresponding one of the holes in 
the insulating film; each said recess in the insulating film [24b] has a pair of side 
surfaces, and a space is provided between each said at least one interconnection and 
the side surfaces of the at least one recess. 

In regards to claim 37, Kimura shows all the elements of the claimed invention in fig. 
1. It is a semiconductor device, comprising: a semiconductor substrate [21] having a 
plurality of connecting pads [22] on one surface; a protective film [24a, 24b] formed of a 
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single layer, said protective film including: (i) a plurality of holes (the area where wires 
[23] are formed) extending completely through the protective film, each of the holes 
corresponding to one of the connecting pads [22], and (ii) a plurality of recesses (the 
area between layer [24b]) extending partially through the protective film such that the 
protective film has a plurality of recessed surfaces in the recesses which are lower than 
an upper surface of the protective film in a thickness direction of the protective film; and 
interconnections (the lower portion of layer [26]) which are respectively connected to the 
connecting pads [22] through the holes in the protective film, and which are provided on 
the upper surface of the protective film. 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 14-16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kimura. 

In regards to claim 14, Kimura differs from the claimed invention by not showing the 
insulating film has a thickness of 10 to 30 microns. It would have been obvious to one 
having ordinary skill in the art at the time the invention was made for the insulating film 
has a thickness of 10 to 30 microns, since it has been held that where the general 
conditions of a claim are disclosed in the prior art, discovering the optimum or workable 
ranges involves only routine skill in the art. In re Aller, 105 USPQ 233. 
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In regards to claim 15, Kimura differs from the claimed invention by not showing the 
recess has a depth of 5 to 1 5 microns. It would have been obvious to one having 
ordinary skill in the art at the time the invention was made for the recess has a depth of 
5 to 15 microns, since it has been held that where the general conditions of a claim are 
disclosed in the prior art, discovering the optimum or workable ranges involves only 
routine skill in the art. In re Aller, 105 USPQ 233. 

In regards to claim 16, Kimura differs from the claimed invention by not showing a 
distance between a bottom surface of the insulating film and the bottom surface of the 
recess is not less than 1 micron. It would have been obvious to one having ordinary 
skill in the art at the time the invention was made for a distance between a bottom 
surface of the insulating film and the bottom surface of the recess is not less than 1 
micron, since it has been held that where the general conditions of a claim are disclosed 
in the prior art, discovering the optimum or workable ranges involves only routine skill in 
the art. In re Aller, 105 USPQ 233. 

6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

7. Claims 1 and 2 are rejected under 35 U.S.C. 102(b) as being clearly anticipated 
by Sakamoto et al. 

In regards to claim 1, Sakamoto et al. show all the elements of the claimed invention 
in figs. 10A and 10B. It is a semiconductor device, comprising: a semiconductor 
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substrate [12] having a plurality of connecting pads (the lower portion of layer SD) on 
one surface; an insulating film (the under-fill material AF and [14]) (paragraphs [0052] 
and [0053]) which is formed of a single layer and covers said one surface of the 
semiconductor substrate, and which includes: (i) a plurality of holes (the area where the 
upper portion of layer SD is formed) extending through the insulating film, each of the 
holes corresponding to one of the connecting pads, and (ii) at least one recess (the area 
adjacent layer [14]) extending partially through the insulating film such that a bottom 
surface of the recess is depressed with respect to an upper surface of the insulating film 
(the top surface of layer [14]) in a direction of thickness of the insulating film; and at 
least one interconnection [23] formed on the bottom surface of a corresponding said at 
least one recess, each said at least one interconnection being connected to a 
corresponding one of the connecting pads through a corresponding one of the holes in 
the insulating film. 

In regards to claim 2, Sakamoto et al. further disclose each said interconnection [23] 
is formed on the bottom surface of the corresponding recess in the insulating film 
8. Applicant's arguments with respect to claims 1 , 2, 4 and 12-16 have been 
considered but are moot in view of the new ground(s) of rejection. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Steven Loke whose telephone number is (571) 272- 
1657. The examiner can normally be reached on 8:20 am to 5:50 pm. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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July 10, 2005 




